Nonrandom frequency patterns of synonymous substitutions in homologous mammalian genes.
All 69 homologous coding sequences that are currently available in four mammalian orders were aligned and the synonymous positions of quartet and duet (fourfold and twofold degenerate) codons were divided into three classes (that will be called conserved, intermediate, and variable) according to whether they show no change, one change, or more than one change, respectively. We observed (1) that the frequencies of conserved, intermediate, and variable positions of quartet and duet codons are different in different genes; (2) that the frequencies of the three classes are significantly different from expectations based on a random substitution process in the majority of genes (especially for GC-rich genes) for quartet codons and in a minority of genes for doublet codons; and (3) that the frequencies of the three classes of positions of quartet codons are correlated with those of duet codons, the conserved positions of quartet and duet codons being, in addition, correlated with the degree of amino acid conservation. Our main conclusions are that synonymous substitution frequencies: (1) are gene-specific; (2) are not simply the result of a stochastic process in which nucleotide substitutions accumulate at random, over time; and (3) are correlated in quartet and duet codons.